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Microbial polysaccharides as carbohydrate sinks in sugarcane
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Private Bag X1, Matieland 7602, South Africa
Plant metabolism can produce an enormous variety of mol-
ecules and storage polymers. Most research on complex carbo-
hydrates for sustainable energy and material production has
focused on starch. Sugarcane, a member of the grass family, is a
more efficient source of bioenergy as it uses C4 photosynthesis
more effectively to produce sucrose as a storage molecule,
which can be directly fermented. Sugarcane is likely to provide
the means for producing a wide range of designer storage
products for varying end uses, such as biofuels. We aim to
increase biomass production in sugarcane by co-producing
high-value products, such as biopolymers. Constructs were
generated to allow expression of levansucrases from Lacto-
bacillus sanfranciscensis TMW 1.392 and L. reuteri LTH5448,
as well as a reuteransucrase from L. reuteri ATCC 55730.
Unlike the majority of plant polysaccharides, microbial exo-
polysaccharides are water soluble. Transgenic lines were
therefore screened for the accumulation of water soluble po-
lysaccharides. Our results demonstrated that sugarcane can be
manipulated to store foreign carbohydrate by introducing bac-
terial glycosyltransferase genes.
doi:10.1016/j.sajb.2009.02.137
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Certain Gram-negative bacteria or so-called “rhizobia” are
involved in a nitrogen-fixing symbiosis with leguminous plants,
which results in the formation of root nodules. Although it was
initially thought that this capability is restricted to the members
of the Alpha-Proteobacteria (alpha-rhizobia), it is now known
that this symbiosis can also be established by bacteria from the
Beta-Proteobacteria (beta-rhizobia). For most part, beta-rhizo-
bia are typically found in association with legumes from the
subfamily Mimosoideae. There are however, two notable ex-
ceptions in southern Africa - the nodulation of Cyclopia (tribe
Podalyrieae) and Aspalathus species (tribe Crotalaria), by
species of Burkholderia. The aim of this study was to determine
the extent to which legumes indigenous to southern Africa are
nodulated by members of the beta-rhizobia. For this purpose,
we focused on species in the genera Podalyria, Virgilia and
Cyclopia that are all members of the tribe Podalyrieae and the
genus Hypocalyptus, which was originally thought to form part
of this tribe. The root-nodule bacteria associated with these
plants were isolated and identified using 16S rRNA and recA
gene sequence analyses. Our results indicated that the majority
of the rhizobia examined represented diverse members of the
Beta-Proteobacteria genus Burkholderia. There were, however,
no association among the bacteria in terms of host or geographic
origin, in contrast to the situation encountered with Bradyrhi-
zobium species. Some of the bacteria appeared to be conspecific
with known beta-rhizobia. For example, some of the isolates
associated withHypocalyptus and Cyclopiawere closely related
and highly similar to B. tuberum. There were also isolate clus-
ters which did not group with any described Burkholderia
species possibly indicating novel species. Overall, these data
therefore suggest that nodulation of legumes by the beta-rhizo-
bia is much more wide spread than initially anticipated.
doi:10.1016/j.sajb.2009.02.138
Induction of the defence responses and resistance to wheat
leaf rust by plant extracts
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The potential of two natural bio-stimulants (ComCat® and
the seed suspension of Lupinus albus; SS) and two extracts with
antifungal activity (Tulbaghia violacea and Agapanthus afri-
canus) to induce defence responses and resistance to wheat leaf
rust was investigated. Foliar application of the different plant
extracts on susceptible and resistant wheat plants under
conditions of infection and non-infection revealed that only
the A. africanus treatment increased the in vitro activities of the
apoplastic PR-proteins significantly. Furthermore, RT-PCR
indicated that treatment with the A. africanus extract is
responsible for induction of the PR genes. The active compound
that act as an elicitor in the mechanism of the defence reaction of
wheat against leaf rust infection was isolated and identified as a
saponin. From the results obtained in this study it is clear that the
A. africanus extract have a great potential in controlling
phytopathogens in crop. Moreover, the A. africanus extract
inhibited spore germination confirming the potential of the
extract to control wheat leaf rust when applied either correctively
or preventatively.
doi:10.1016/j.sajb.2009.02.139
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Flowers, as unique fungal micro-niches, provide certain
pathogens with nutrients while these exploit pollinators for
spore dispersal. Recently, a unique smut fungus (Thecaphora
capensis) was described from South Africa where it replaces
pollen of Oxalis lanata with fungal spores. It thus probably
disperses via pollinators and may have a large impact on
O. lanata population dynamics. No information exists on the
ecology, host range and morphological effect of T. capensis on
Oxalis. In this study we 1) clarify the host range of T. capensis
using ITS rDNA data, 2) evaluate pollinators as disease carriers
using microscopy, 3) investigate disease dynamics with spatial
autocorrelation analyses and 4) investigate the effect of in-
fection on Oxalis morphology and reproductive success. Nine
new host Oxalis species were identified for T. capensis. Fungal
spores were commonly observed on flower-visiting insects. The
observed clumped distribution of diseased plants is the result of
fungal persistence in Oxalis clones and not pollinator action.
Disease incidence is positively correlated to host density prob-
ably due to host clonality effects. Morphologically, T. capensis
has a detrimental effect on host plants. Diseased plants have
smaller leaves, form fewer flowers per plant, have smaller petals
and shorter reproductive structures. Diseased flowers also form
significantly less seeds than healthy flowers. Infection with
T. capensis thus leads to lowered reproductive success in Ox-
alis and may have a large impact on host population dynamics
and evolution. This study lays the foundation for future ecol-
ogical and co-evolutionary studies of this unique system.
doi:10.1016/j.sajb.2009.02.140
Absolute values only show part of the whole: Evidence of P
limitation in legumes in the CFR from N:P ratios
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The distribution of the genera of Fabaceae in the CFR is
relatively patchy and scanty whilst families such as Ericaceae,
Proteaceae and Restionaceae dominate despite the atmospheric
N2 fixation of the legume species. We hypothesize that legume
are more P stressed than non legumes in the CFR. The influence
of nutrient limitation on plant metabolism in legumes and non-
legumes was studied on four sites (BainsKloof, Silvermine,
Jonkershoek and Camps Bay) representing nutrient poor and
nutrient rich sites in the CFR. A total of 10 species of legume and
16 species of non-legume plant samples were analysed for macro
and micronutrients. Results indicate that legume plant concen-
tration of N (2.46%), P (0.09%), K (0.86%), Fe (89.5 mg kg-1)
and Zn (26.1 mg kg-1) were significantly (P,0.05) higher than
non-legume plants. In contrast, the legume plants showed lower
C:N (21.7) and C:P (630.8) ratios than the non-legumes.
However, despite high absolute nutrient concentrations, the N:P
ratio of legumes(29.2) was higher than non-legumes (16.4),
suggesting that legume plants were P limited whereas non-
legumes seem to be neither P nor N limited. This indicates that
although legumes contain much higher concentrations of nu-
trients, they are still P limited, whilst non-legumes showed a
desirable proportion of N and P.
doi:10.1016/j.sajb.2009.02.141
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Protea simplex bark is used traditionally for the treatment of
gastro-intestinal problems in South Africa. Bark and leaf petro-
leum ether (PE), dichloromethane (DCM), 70% ethanol (EtOH)
and water extracts of P. simplex were tested using microdilution
assays against Gram–positive (Bacillus subtilis, Staphylococ-
cus aureus) and Gram-negative (Escherichia coli, Klebsiella
pneumoniae) bacteria as well as Candida albicans. Anti-in-
flammatory activity of the extracts was also determined against
cyclooxygenase-1 and -2 (COX-1 and -2) enzymes. A com-
parative phytochemical test for the presence or quantity of some
plant secondary metabolites was also carried out. The PE and
DCM leaf extracts showed broad spectrum antibacterial activity
with MIC values ranging between 0.098 and 0.585 mg/ml
against both Gram-negative and Gram-positive bacteria com-
pared with weak and selective antibacterial activity which was
showed by bark extracts against Gram-positive bacteria. Leaf
PE and DCM extracts exhibited good anti-candidal activity with
MIC and MFC values of 0.014 and 0.390 mg/ml while poor
anti-candidal activity was shown by all bark extracts. COX-1
and -2 percentage inhibition of 74.4% and 56.9% was exhibited
by the leaf PE extract at a concentration of 62.5 mg/ml. No
COX inhibition was exhibited by bark extracts at the same
concentration. Phytochemical analysis revealed that the leaves
tested negatively to saponins while the bark tested positively to
saponins, and contained larger amounts of condensed tannins
and phenolic compounds than the leaves. These results suggest
that the bioactivity exhibited by P. simplex leaves could prob-
ably be due to certain bioactive principle(s) that are contained in
the leaves. We encourage further investigation of the active
principles in question.
doi:10.1016/j.sajb.2009.02.142
432 SAAB Annual Meeting Abstracts
